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CHAPTER 1. INTRODUCTION
The goal of this study was to learn more about how the public perceives sustainable interior design as a precursor for taking action. Design metrics such as LEED for homes (USGBC, 2010) , have been created to guide the implementation of this process, however little research has been done to determine which factors influence an individual's decision to integrate these features into a home.
The purpose of this study was to examine the relationship between public perception and the integration of residential sustainable interior design features.
Two groups of home improvement show attendees were studied. Public perception was explored utilizing a survey based on factors that included environmental world views, perception of sustainable design features and the role that this perception played on respondents' behaviors. The following research questions were addressed in this study:
1. What role do environmental and world views and attitudes play in the integration of sustainable interior design practices into the home?
2. What is the public's perception of sustainable interior design?
3. How does knowledge and perception influence the integration of sustainable interior design features and practices into the home?
The examination of environmental world views utilizing the New Ecological Paradigm Scale (Dunlap et al. 2000) , was important to this study because it was hoped that it would establish a relationship between perceptions about the environment and the actions people took to conserve it. The second part of this study addressed opinions regarding the levels of importance that quality of life, earth friendly and energy efficient features play in creating a green/sustainable home.
Cost factors were also explored.
Most of the research done to date has dealt with the logistics of how "green buildings" impact on the business, health and education sectors. Judith
Heerwagon's report entitled Green Buildings, Organizational Success and Occupant
Productivity (2000), includes a compilation of research studies done within the corporate sector. It is apparent that this growing body of evidence-based research is having a profound influence on the environment along with quality of life issues that exist within corporate settings. Guenther and Vittori (2007) Student performance is also addressed along with case studies and research supporting the enhancement of learning environments.
The above stated body of work informs readers about the benefits of sustainable interior design and the supporting research. The information was valuable in terms of informing the public about the value that sustainable interior design brings to the built environment, but it does not serve in the understanding of how these factors are perceived and integrated into residential settings.
This study is important as it will assist the body of professionals that influence homeowners in their design and building decisions. As interior designers and architects learn more about how homeowners perceive sustainability, perhaps they will be better equipped to educate and facilitate the design process in a more integrated manner.
CHAPTER 2. LITERATURE REVIEW
The focus of this study revolves around the role of how understanding and perception influences behavior as it relates to integrating sustainable interior design features into the home. No research was found on the above mentioned topic, so studies were reviewed that explored related areas: (1) The role that perception plays as it relates to behavior (2) Views and attitudes that structure human behavior as it relates to the environment. (3) Perception of sustainable interior design and how it impacts the environment and human quality of life.
Perception and Behavior
The concept that perception motivates behavior involves several schools of thought. According to Owens (2000) there may be a "general belief among policy makers and others that information is the key to public involvement and action:
hence the conviction that, if only people knew and understood more about the connection between their own behavior and a range of environmental threats, they would do environmentally friendly things."(p.1141).
Information deficit model
This concept of "the more you know, the more you do" is known as a rationalist or 'information deficit model.' (p. 1141) It was at the core of the United Kingdom's energy conservation campaigns of the 1970s (p.1142) and a campaign known as "Are you doing your bit'" which was promoted in the late 1990s as a means of educating the public about sustainability and the role individuals could play.
According to Schultz (2002) a number of research studies have been performed for the purpose of exploring the value of knowledge based programs that are aimed at altering individual behavior. In the case of recycling behaviors, governmental officials have long believed that a lack of knowledge has been at the root of low rates of public participation. By distributing literature about how to recycle, the assumption was made that recycling behavior would increase.
Procedural knowledge that included "where, when and how," were addressed in the literature disseminated. "The overwhelming finding from the research is that knowledge is a strong and consistent predictor of recycling behavior. (DeYoung, 1989; Gampa & Oscamp,1994; Lindsay & Strapman, 1997) . Schultz also cited a meta-analysis of 17 studies that examined the correlation between "procedural knowledge" and recycling behaviors (Hornik et. al. 1995) "Among the variables analyzed in their review, knowledge was the strongest correlate of recycling." It was also pointed out that despite these statistical findings, the distribution of information that increased knowledge did not necessarily result in long term behavioral changes. Schultz (1999) reported "The findings of an experiment that disseminated information about the specifics of a local curbside recycling program to community residents. Results showed only a small increase in recycling rates and the amount of material recycled, and no significant change relative to the control condition."
According to Hobson (2002) , programs such as the United Kingdom's "Action at Home" campaign were designed to alter individual lifestyles and sustainability practices through the dissemination of information. Woven into this "common sense" approach by government officials, is the integration of these ideals as government policy which can actively alienate citizens rather than motivate them to change behavior. Meyers and McNaughton (1998) also point out that the rhetoric embraced by governments and public agencies (typically crisis based), do little to "encourage participation and practical action."
Social-psychological understanding of behavior
A second school of thought approaches the role of citizens participating in more sustainable lifestyles based on a social-psychological understanding of behavior. This ideal identifies 'environmental' activists in terms of their values, attitudes and demographic compositions . Based on the data from a research project conducted in Devon, southwest England, by Barr & Gilg (2006) , the following issues were examined:
1. The way in which positive environmental behavior is integrated into everyday activities. (1992) and their findings that in neighborhoods (particularly of lower economic status) the establishment of "block leaders" can have an influential effect.
It was also pointed out that normative influences can have an adverse impact when attitudes are negative (Spaccarelli, Zolik & Jason, 1989) . Whitmarsh and O'Neill (2010) examined the role that pro-environmental self identity plays in the influence of pro-environmental behaviors. Self identity (the label used to describe oneself) is influenced by personal motivations (for self esteem, self enhancement and self understanding) as well as social interaction in the form of demands and expectations of others and the various roles we perform (p.
2). Their findings strongly reinforced the idea that people behave in a manner that is environmentally correct because they see themselves as individuals that care about the environment and want others to perceive them in the same manner.
Another important determinant of pro-environmental behavior or behavioral intent is perceived behavioral control, as outlined in the theory of planned behavior (Ajzen, 1991) . If implementing a specific pro-environmental behavior is believed to be difficult, the behavior may not be attempted, even if there is motivation to do so.
There is an implied perception that perceived ease of implementing proenvironmental behavior has a positive effect on that behavior (Loukopoulos, Jakobsson, Garling, Schneider and Fujii, 2004) . Such an effect can furthermore be equated with the cost of implementation, which has been proposed to have a negative effect on behavior ( Kaiser and Keller, 2001 ).
As of the writing of this article, there has been a limited amount of research done on the topic of sustainable interior design within residential settings, what the level of public understanding is and how it is perceived. Within the arena of public perception and the general topic of sustainability, is the work done by McNaughton et al. (1995) . The researchers conclude that once people understand concepts of sustainability, "they appear to identify positively with its values and priorities. Many sense a possible relationship between sustainability and a good quality of life." It was also noted that people had the tendency to pay attention to information about the environment based on whether or not they had the capacity to "influence events associated with that information."
Sustainable Interior Design
One of the major factors influencing the importance of sustainable interior design lies in the relationship between human beings and the environment. "For most of the last couple of hundred years the environment has been largely seen as external to humanity, mostly to be used and exploited." (Hopwood, Mellor O'Brien, 2005) . In the process of "conquering nature," human beings have been living with the idea that there is no limit to the amount of natural resources available. As a result, capitalism, the industrial revolution and modern science have evolved. This argument is supported in the book, An Inconvenient Truth (Gore, 2006) , where extensive data supports the notion that global destruction is resulting from human action. Global warming, species extinctions, loss of non-renewable resources, over-population, extreme climate shifts are some of the issues that threaten the environmental stability for our planet. The consumption of resources is also a factor that is contributing to imbalances in the environment. Over time, developed societies are placing heavy demands on the earth's life cycles, with developing countries trying to keep up (McDonough and Braungart , 2002) . As a result, in the 1990s, the average American wasted nearly 1 million pounds of resources per year.
This included raw materials, energy and other resources, (Hawkins, Lovins & Lovins, 1992) .
As a result of the widespread concern for the depletion of resources and human disregard for the environment, the concept of sustainable development has been created. One of the earliest references to this paradigm can be found in a report entitled, Our Common Future (Oxford: Oxford University Press, 1987 pg.43).
The World Commission on Environment and Development (The Brundtland Commission) stated that: "Sustainable development is development that meets the needs of the present without compromising the ability of future generations to meet their own needs." The Brundtland Report expressed the basic idea that people must integrate their lives within the environment rather than trying to conquer it.
Interdependence, rather than the domination of Nature is critical for human health and well being, on a global scale. "The report stresses that humanity, whether in an industrialized or a rural subsistence society, depends for security and basic existence on the environment." It also point out that this goes above and beyond the exploitation of resources. "ecology and economy are becoming even more interwoven -locally, regionally, nationally and globally." (Hopwood, pg.39 • optimize site potential;
• minimize non-renewable energy consumption;
• use environmentally preferable products;
• protect and conserve water;
• enhance indoor environmental quality; and
• optimize operational and maintenance practices.
Utilizing a sustainable design philosophy encourages decisions at each phase of the design process that will reduce negative impacts on the environment and the health of the occupants, without compromising the bottom line. It is an integrated, holistic approach that encourages compromise and tradeoffs. Such an integrated approach positively impacts all phases of a building's life-cycle, including design, construction, operation and decommissioning.
The following outline gives an overview of the application of sustainable design principles into the building process: As sustainable design becomes a topic of increasing importance within the interior design field, the role of interior designer as educator and influencer cannot be ignored. In "The Attitudes of Interior Design Towards Sustainability," (Ruff and Olson, 2002) , interior design students were surveyed for the purpose of determining environmental attitudes as they reflect "perceptions related to the use of sustainable products and solutions in interior design scenarios." (p.67). The results of the survey indicated that students leaned towards being pro-environmental with some question as to how much they actually knew about how to implement sustainable principles in the design process. Most students felt like they could successfully integrate sustainable features and materials into a residential or commercial project, however a good percentage of respondents were unsure as to whether or not sustainable practices should be optional.
The definition of interior design incorporates the creation of interior environments that improve quality of life, increasing productivity and protection of the • 92% Homeowners
• 93% 28 to 65 years old
• 54% Had Household income over $100,000
• 55% Purchased at the show
• 42% Purchased after the show
• 34% Members of the Trade Industry
While attending the Miami show, I observed that the products and services displayed placed little emphasis on integrating sustainable design within the home.
The exception to this were exhibitors offering energy efficient windows and appliances, home insulation products and services and water purification products.
The cabinets and furniture displayed appeared to have high formaldehyde contents along with toxic finishes.
The reason I selected these two groups was to hopefully generate responses from two groups of individuals that had different orientations and perceptions about sustainable interior design. The MREA has historically attracted a highly educated demographic already familiar with and interested in learning more about sustainable living and green energy products. (https://www.midwestrenew.org). Since this group was decidedly pro-environmental, I was interested to learn about their attitudes and how it influenced their actions as it related to sustainable interior design within the home. The Miami Home Show attendees were selected with the hopes of receiving a sampling of attitudes that reflected more neutral attitudes regarding sustainable design inside the home. Based on the advertisement of exhibitors prior to the show, there was little indication that much emphasis was being placed on products and services that featured a pro-environmental orientation.
Instrumentation
The purpose of the survey was to better understand the attitudes about ecology, determining factors that influence sustainable design preferences and demographics. It was self designed with the exception of a modified version of the New Ecological Paradigm Scale (NEPS). For the first section of the survey, respondents selected phrases that best described benefits of sustainable design.
They also ranked factors that influence the design of home interiors, by levels of importance. The second section included eleven statements that were taken from a modified version of NEPS to establish environmental attitudes. The sustainability section consisted of 3 questions aimed at establishing levels of importance that quality of life, energy conservation and earth friendliness played in creating a green/sustainable home. Each of these questions was followed by a group of design features that were rated based on levels of importance. This section also included questions addressing factors that influenced the respondent's participation in the integration of sustainable design features in their home. In the final section, demographics, respondents indicated age, gender, education level, income, marital status and home ownership status, size and type.
Throughout these research studies, various survey instruments and research tools were utilized as a means of measuring attitudes about the environment. The
New Environmental Paradigm (NEP) (Dunlop et al, 2000) , is considered to be one of the most recently developed tools for measuring attitudes about the environment.
Originally released in 1978, the NEPS scale was revised in the year 2000. "The revised NEP scale possess a level of consistency that justifies treating it as a measure of a coherent belief system or world view." (pg.435). For the purposes of this study, the researcher has used a modified version of the NEP scale as a means of determining environmental attitudes of the survey participants (see Appendix 1, Table 1 ).
Data collection procedures
Written instructions were included at the beginning of each printed survey form. The researcher distributed the forms which were completed manually, with responses entered and tabulated, utilizing "Survey Monkey" software. All answers were anonymous and used for research purposes only. The University Review
Board for Human Subjects Research classified the study as exempt.
Data analysis procedures
The data was analyzed utilizing the Statistical Package for Social Sciences (SPSS) computer software program. In the sections of the survey that analyzed ecological attitudes and sustainable design preferences, percent distributions along with means and standard deviations were calculated. In the ecology section, the responses of the two respondent groups (MIA/MRE) were compared. In order to calculate the means and standard deviations in this section, responses were weighted based on 1 = true, 2 = undecided, 3 = false. The response results were grouped based on the positive and negative nature of the statements, with the indication of a more eco-friendly attitude with a higher mean in the proenvironmental attitude group and a lower mean in the contra-environmental groups.
In the sustainable design section, responses were weighted based on 1 = very important, 2 = moderately important, 3 = somewhat important, 4 = not at all.
CHAPTER 4. RESULTS
Respondents participating in both venues had similar demographics with nearly half of respondents being equally male and female and approximately 53% of participants' ages ranging between 40 and 59. Over 70% of respondents in both groups have college and/or graduate/professional degrees. There was no statistical significance difference between the household incomes of the two groups however it is worth noting that the in the Miami respondent group, over 40% earned over $81,000 and in the MRE venue 28% fell into this category.
Environmental attitudes
The percentage distributions, means, standard deviation and p values for the environmental attitude items are presented in Table 1 . The results are broken out into pro-environmental and contra-environmental attitudes, with greater ecofriendliness being indicated by a higher mean in the first group and a lower mean in the second. Table 1 indicates that there are five out of eleven environmental statements (see Items 1, 5, 8, 3 and 9) that indicate a statistically significant difference between the answers of the two groups ( P = >.05). Among these items, the most significant differences between the groups (P = .000), concern proenvironmental statements regarding limitations of the Earth's resources. Another significant difference between groups (P= .021) falls into the contra-environmental category of humans not needing to adapt to the natural environment due to the fact that they can remake it to suit their own needs.
Mean scores indicate that MRE respondents answered more positively than the Miami respondents in every statement. An observation of the combined groups indicates a range of 50-90.9% of respondents answered true to the proenvironmental statements and 46-78.5% answered false to the contra-environmental statements. Overall, the mean attitudes are in the positive direction among the proenvironmental statements and on a 3-point scale, they fall between the undecided and true response. In the contra-environmental statements, the inverse result occurs, which also indicates a positive attitude. These responses fall between untrue and false. Table 2 were the only two features that showed a statistically significant difference. Once again the mean attitudes fall in the positive direction with a very important and moderately important response on a 4-point scale. Within the 3 categories of sustainable features, the energy conservation section exhibited the highest percentage of positive responses with alternative energy sources (73.2%) and energy star appliances (73.7%). It is also worth noting that 83.8% of all responses indicated that fresh air access was the most important sustainable interior design feature to integrate into a home. There were 5 out of the 9 environmental attitude statements (items 1, 5, 4, 6, 9) that were significantly related to action.
Sustainability features
Determinants of action
Factors that influence action
CHAPTER 5. DISCUSSION AND CONCLUSIONS
Ecological and sustainable interior design attitude sections of the survey did not show great variability between groups. The respondents as a whole average more towards a pro-environmental/sustainable interior design side of the scale, with the MRE respondents answering more positively than the Miami participants in all matters relating to the environment. The responses also indicate that both groups consider sustainable interior design features to be important, with particular interest in energy conservation features. With only 10% of respondents expressing a lack of understanding and knowledge, both groups are familiar with sustainable design principles.
When it comes to taking action and integrating sustainable interior design features into the home, the MRE participants prevail, with over 50% of the MIA participants reporting that the reason they were not doing more is due to cost.
Despite this cost factor, since 43.3% of MRE respondents report that they are willing to spend more than 10% on sustainable features and products, it appears as though their level of commitment is higher. Table 3 indicates that more than twice the number of the MRE attendees (66.7%) opposed to 39.4% of MRE participants are currently involved and plan on doing more.
The MRE attendants appear to have a more positive environmental attitude; their knowledge base of sustainable design features is very similar to the Miami respondents, yet only 22% are letting cost get in the way.
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The researcher's conclusion is that in this particular study, environmental attitude is the factor that influences the integration of sustainable interior design features into residential settings. The independent variables of knowledge and attitudes about design features and products do not prove to be the catalysts for action. Tables   Table 6. Variables, research questions and items on survey (1) (2) (3)
The balance of nature is very delicate and easily upset.
(1) (2) (3)
Humans have the right to modify the natural environment.
Humankind was created to rule over the rest of nature.
When humans interfere with nature it often produces disastrous results.
Plants and animals exist primarily to be used by humans.
Humans must live in harmony with nature in order to survive.
The earth is like a spaceship with only limited room and resources.
Humans need not adapt to the environment because they can re-make it to suit their needs.
There are limits to growth beyond which our industrialized society cannot expand.
Mankind is severely abusing the environment (1) (2) (3)
